Mucolipidosis (ML) is a heritable disorder of metabolism, manifesting similar clinical features to mucopolysaccharidosis but lacking the marked mucopolysac chariduria (Spranger et al. 1968; Spranger and Wiedemann 1970; Spranger 1975) . Cultured fibroblasts from the patients with this disease contain numerous inclusion bodies which have been considered to represent lysosomes distended by storage materials (Leroy and DeMars 1967; Spranger et al. 1968; Spranger and Wiedemann 1970; Kelly 1976) .
In 1972 Orii and his coworkers reported a new type of metabolic disease which showed clinical features similar to ML type I which had been reported by Spranger et al. (1968) . In the previous study, the authors reported abnormal excretion of sialic acid-containing complex carbohydrates in the urine of this patient (Koseki et al. 1978) and found that one of the major components of the sialic acid-containing substances was a hexasaccharide closely related to the carbohydrate side chains of many glycoproteins with an N-glycosidic linkage (Koseki and Tsurumi 1978) .
The present investigation deals with the isolation and the characterization of another major oligosaccharide excreted in the urine of this patient. than DSLNT. Fig. 2 shows the paper chromatograms of RDSLNT0.15 oligosaccharide and the hexasaccharide reported in the previous paper (Koseki and Tsurumi 1978) . The chemical compositions of RDSLNT0.15 oligosaccharide and its reduced derivative are shown in Table 1 . As shown in the table, the sialooligosaccharide isolated in the present study was composed of 2 moles each of galactose and sialic acid and 3 moles each of mannose and N-acetylglucosamine, with N-acetylglucosamine at the reducing end of the molecule. The intact oligosaccharide showed a negative reaction to the Morgan-Elson reagent of Reissig et al. (1955) , suggesting that the N-acetylglucosamine residue at the reducing end was substituted at C-4.
MATERIALS AND METHODS

Materials
Preparation of the asialo-derivative and identification of sialic acid Sialic acid retained on the column was eluted with 30 ml of 0.5 M pyridinium acetate (pH 5.3) and subjected to paper chromatography using solvent B. The paper chromatogram was stained with the thiobarbituric acid reagent of Warren (1960) , and a single spot with the same mobility as that of NeuAc was observed in the chromatogram of sialic acid derived from RDSLNT0.15 oligosaccharide. ??i alooligosaccharide isolated in the present study possessed the following structure :
smith degradation
Smith degradation was carried out under the conditions described by Kuhn a nd Gauhe (1965) . The consumption of periodate reached a plateau after 24 hr, which corresponded to 10 moles of periodate per mole of the sialooligosaccharide. Carbohydrate composition of the degradation product was determined by colorimetric analysis and by gas-liquid chromatography.
The results are shown in Table 4 . Although the production of glycerol was a little smaller than the expected value (75% of theoretical value), these data were fairly compatible with the results of glycosidase digestion and methylation analysis. From this reason, we refer to this oligosaccharide as "Disialyl-oroso-N-octaose" and propose a name "Monosialyl-oroso-N-pentaose" for the hexasaccharide reported in the previous paper (Koseki and Tsurumi 1978 Some evidences have been reported that an alteration in the metabolism of ??alic acid-containing substances is involved in mucolipidosis. Spranger and his oworkers (1977) proposed that the primary lesion of ML type I lay in the ??eficiency of an acid sialidase, and in the course of their investigation on this ??isorder, they found an abnormal urinary excretion of low-molecular sialic acid ?? ontaining substances.
On the other hand, ML type II has been regarded as an inborn error of meta ??ohsm characterized by the abnormal localization of lysosomal enzymes Hickman and Neufeld 1972; Hickman et al. 1974) . It has been confirmed by several workers (Vladutiu and Rattazzi 1975; Thomas et al. 1976; Strecker et al. (1 976, 1977 ) that this abnormality is caused by the presence of additional sialic ??cid on carbohydrate side chains of the lysosomal enzymes due to the deficiency of i specific sialidase. As a consequence of this defect, an abnormally large amount of sialic acid-containing oligosaccharides is excreted in the urine of patients with this disease (Strecker et al. 1977) .
There is no conclusive evidence into which type of ML the present case should be classified. However, the patient investigated in the present study could be regarded as a variant of ML type I, since clinical and ultrastructural features closely resemble those of ML type I (Orii et al. 1972 ). Thus the observations described in the present study strongly suggest that ML type I could be regarded as an inborn error of metabolism of sialic acid-containing substances.
It is highly important, however, to note that the sialic acid-containing substances which contribute to the increased excretion of urinary sialic acid were confined, exclusively, to the oligosaccharides with close structural similarity to the carbohydrate side chains of glycoproteins with N-glycosidic linkage. According to the study of Huttunen (1966) , two isomers of sialyllactose and sialyl-N-acetyllactosamine are excreted in normal human urine. In the course of the present study, we have also observed the excretion of these oligosaccharides (Koseki et al. 1978) . However, in contrast to the oligosaccharides described 
